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method thereof are disclosed. When driving one frame with
first and second fields, an input data signal 1s divided 1nto first
and second field data and the first and second field data are
respectively arranged according to a light emitting driving
sequence to control the light emitting for each field to be
displayed. The first and second field data signals respectively
include a color data signal pattern in which the data signals
transmitted to the pixels corresponding to the same pixel
column among the pixels respectively included 1n the first
pixel row and the fourth pixel row display the same color, and
the data signals transmaitted to the pixels corresponding to the
same pixel column among the pixels respectively included 1n
the second pixel row and the third pixel row display the same
color.

26 Claims, 17 Drawing Sheets

143

II;E. i -:- )
e s -

a4

Vi



U.S. Patent Aug. 19, 2014 Sheet 1 of 17 US 8,810,612 B2

40
nght
emlssion
driver

ﬁ
Y
v -
l—l\
<

| J "J
B
S R

m
N

Dm

FIG.1

Data driver

D2




U.S. Patent Aug. 19, 2014 Sheet 2 of 17 US 8,810,612 B2

o2
o)
f’ o
- - 0
—
[ I % O w
[~ . > e
- =
2 o
=t~ 2|8 =
C\] = = > §
O -
|
p—
s ~
=
E
B
S —
- o~ — =
e 5 0

S[n]
EA[n
EB[n]



US 8,810,612 B2

Sheet 30f17

Aug. 19, 2014

U.S. Patent

-
T
- -
' =
- .. +
"
+ s !
.
»
- III.
L ]
- .
*
f
.__._....l._
.
- .
L] "
4
- -
Y
.
-
LI "
LI ] -
-
- +
+
L] = !
[ -
.
a
L
|
-
T
oo
A T A
L]
=
i
- "
.
b
.
L o '
- -
.
0 .
F it 1] - -
'
.
-
s
-
-
“.I
.
. .
.+ 1t
. "=
-
-, [
LTy "
"
. ]
-
0
Friey” -
- -
]
- -y
*
n B y
. .
4
.
. .
R
.‘-.
[
. N
Y
LI} .l ]
. N
-
[
- . "
.- LN
- " r
-
3
e 4
R .
 w f y
a
-
1Y b -
=
- .
[ ] | I
-
.
-

- am g
.--.-l..r-._”. l-. [
F_oqta

P b
LR, et
T e
_1-_' -ll-l. -
" .r.-um-__.,

N . v

....i_.__.l_ .-..- ....vl...
w "
-..-....-.l___..-_.lq
g b S

- B - »
r I

wi

k. J

i, |

a g =

-k

a
- P o=

]

R

.

-
.
.
1
P r
'
L "o

LI L]
.__.n. . om "

-

"+
- N
. ]

N ]

M
[ . ¥
.~
-,
- 1
.
]
'
]
4
- -
. . -
r
FR vt
a
.l
r
L] "y
et T -
.
» -
"
I‘r
] LE]

- =
" .
. =

.
.
.
o
" -
= =
*
.
.
" Fa
=
-
v.
*a
-
e
mt
" -
LI
-
1‘. -
.
-
r
= 4"
.
I-II
.
. s 1
II
-

L] "
o ot -
-

- 1
" a-
i -
-
..,
L]
- l-

N '
» "
L] L]

.

- .

- -
. v

-5

.
-

a
LI - -

II
*

* w

" L)

- - =
L a

LY
W Tm
_":1. —-J. -.....-l

LR L ]
I.Lli.l-l‘
LR

el ua

-J- m u
P (LS )
.-i -
Y S
Y T :
Y e

L

ab [ |
-
[ ] r >

: - e
- e %
T l-.-..-w.

.
b IIH. .
__.h...l.. _.._Ul__.a -
rg™ = "p =
L= -
-.--.-F-.l-...l.- n
L - »
Hl_l..l__.l
o o [] -
RN P v
[ ] L] L
r u - -
e

[

B
R
AW

T
-
L

-
» f-.,_'r
LT LA I
L
e
3

-r L-d"
% 1'."'1'! N
RS
S

i T
[

T
r
n

L]

“
1"
1
o

-
-
L

.
i
-
-
'l
"

g W
AT

[] -l;!‘
..:‘

..-..&...
a LY l_....._-
-..-..-.___._l._. r

.- g -

49489514 9

] . e ad g == e w o, k] +
. "o i Z [ L ey
- - s "ﬂ-. e - - .-".- N L R -_-_-"r ._u..__ln. L -..-..l.-.__-_.ﬂl .
r - Y- ....-..-1._ .1 . " s < . 'y umuut-_.._.._ . o ._J.h anda .
. . L am - A . P a L m u m- Tea r = - [
R Y LR L e et T LI - . -t - - L 4 -
. T \__.._I . u..._nru . . " n..._. .._f.t , . ¥ e up.._...__l.
1 L] - - L] lr
« . . » . . . N . n
. ..._q......”...u_. - 1 oY ] - . u.........ﬂ..._._..__,. .- o P et x
"+ 1 oa d oz ny - - " L
h‘ ....‘.l.r ..I.-. -.- ....‘n_. ,.F a.l-l -h. ‘Hl.- +.-.|._f“l 1 JI“. In-HI- b
Lkn . - - - . . [ — n o=
LY i ¥ LY . - - " - - .
-.l:....i._..-.__ " ; ...r._..” y N s ’ i B A
. . L. N . . . - - . ¥
' ' - . e o « Ay na T LN
* "
] . - 1:? P i . - . " 3 . L] . r . L]
- N -_-lI L " l...ﬂ-.l-l_r._.l-_ L] * h-_I-rI.l-.-_- L/ L -...-_..-.....i.l.-..rv
r l.-n ..1I1 = - s -lrl b . "= . e "m f-
- attr - ] . -t et 1’.- “a + . . L -
. P - . PR " N IR & . ' L .
* Mol A SRR = ‘- N S * ) EFEAN - -
" A 18 b " A T o', H =t ey - b S L .
i N 7O AN . S VRN . TN A ' N N i
. Y T . T - L= - LS e -
P - -u.i.—. ' - ot .u_l.... - .u_.._..._.- .l-.l..'. T
R 37 2 = P AT W . e e [ SR . e -
.- 5 LR iy A ....q._m.r.:.. 7 e g AS Y JEEREL LI R o .
. . A m M ™ W =W, Tyt . . -t .r.__-n- - . L at -
r .m-.l-—..-. luﬁ - _....m-hl...-.._ - -hll_l.-...r + .fﬂl..-..__l.:-r.ﬁ -
" - - " [ - AT e - = 1 .
won " y ..u v + =" =R or Ty l_“. a B .._I..l_-....-___.l -._-.. m b -_-._.-_1-"..-_.___ *
' an et ' Fai At s oy A . PRI ALy
- o g T L IEE - vt "X O
- ‘ ...-..._1..._-” - _ - ol e . - S ae ot k . " . il b ~ 1
: N L . T, . . - -lh.:-. _ . " .
e 21 n”rn. -..-..h Taa - T - -_..-.... ..-.-..-_.” L) "-._. - = ...-l..F & T "R ...I- lH- o F - -
; a0 ~Fr s N
L] - - '
R L . LY S - T . oy S .
LN L - L LR = . . L]
" . = ..ﬂ.r......\.. - - L .wu_._..- : - - Pk " 3 - - .“_.+ : " g -
[ - . . r r TR . . ' L - .
"I - f‘.ﬁ .f.l- + a : y ’.-r - p - l.f.l .lrhllll = - .l..f‘-.-r-.
I1n‘ - L] ..-u'- ' - - b -+ * ' =
1lﬂli-...d . --.H-__r . -h_ll-ﬂ..._..l . - . FE d oyt r
" . . __.l....l - a » l.__ n M -" - ._.”_ " " u.h_l__. .._-.__...r
= "n ] ] ] = % o ] " - 4 - r+ [ | -
L W - e Vs Rl - cut n . e L P -
. . * L™ o Lo gL et L L Ty - " I..-n...r._.._.___.r.;.
» q..l.l. by [ ...n --_ ..__._-__ N S " - oy L -
N LA A - LAt B G bl S Y
- LR " L . = &7 - . g "
RS SR oif : S KRR SREPIE REES o Y A 1L .
- .-u N | Ir - 1| N " - - T .-... ¥ = = i ﬂ. - "
. " - _..:__.l . - nlt..-.- " ’ ...I_n_-m N .._-__1'- h.J.lh-
a am 4 nor " wa T - . a 1_...... * ......1.“.
" - L . ", P S - . Ly . g n ol
+ = r - - 3 -...n. - U 4 _-._..-.ﬁ.. L “-T_._ -.._.-_-.-__-__._-.
. . ' .m i} = =k . - - . A - [
. d - ”._._.._.u_.m = 3 - .T.r.___.\ﬂ_.”r - . A .4...-__..5..-. = g = - TR 13 -
- . —_— g™ o .o LI " am” =", at
. T AT ' . "l e - - N ' - Yy .
. 1-.-|..-I......|.-._. u ’ " ll.-u..l.....l.- - Y " gt . . g gt
. e A .oy LTI . v .Hl.ﬂuﬁ..- L o= n-_.luﬁ.....
r B N s - LT raE - e .
- - - = PR L] - - agm 4 - - L]
- b o e " i ' e oy . . hlln
. At It ., Tl ., .__....LJ_.!_.. r; . " Sl ri .
- n . ! [ "n " r LI | = L L Ly y ul ’
LA -.n._"__."._..."..l.lf X r- - ll-.._“._"l |l..____ -t * ._-..-.H-.._u_._.ll__rnl.-”.- mE " ' -.-.._H.,“- I_”. . - r
oy . T | . ] [
- -.1..-...- Sl o o, -k L "y - vt Iﬂusﬂa-.....l.-l-_r‘“ - -, s Tp T
. = . ] - ] I - r . - - - .
LR L = o LY L T o - L S et X 3 - . N e
" “F-. .ul...-r-u- - - R T * .l-__l.-ll - = - " T -.-ﬂ_-.‘-la.l. Y - - - " - -]-“-- - H -
’ P AE Y 2 A o T ' L By ", b
- LR T . L -k e LR i
oot - T b P - s * 1 - p " r hq..._.-.-» iy
N i - " e Ll L R R L Y | LR )
% Y T : O ey
oo CEAENY o ) W -3 BT LI - __—.i___...-_. ﬂu |-| a .r- -__...“ .-.,-.._ ..-.
g4 = . ' bl Rl Ry - o = ' T -
- a " -..-.!.-1 l.1| - b N .rl.l.-i.l .r" L - [T .Ill.i .—..”n - [l n_-.!n# ]
a v . 1--.|l- " - " L. AR L * .-l-l . - L o A ' -.l-_. =~ 5 ]
- . - -t . F LR - T . - s | Rl a .i_.....-.l. - Sl
. ' L . e oma W L - . + pk . - + " =
. . PE . N YL \ Y PP > I A o 3
. T - wadkg -.-..... ﬂ. _-......1___.. _........___1 .“___
B Lok ._”...-..“......._...... .J- L ...-...F..Hl.-....r_- o o = _—.-.h.-l_.._.-..u » PR - . -l .-.-._.._..-.-1
.. .. L .. 3., . 2T T
\ W I ] A ) - l.... RN ey y "t
R | u-Lr. “ II.F . o = g wiL ...ll.r - .-.- y s f.__.r..l ....-. ; - N r-_1....-._ ) ' )
e B . - = 1 a4 b = =" L e 8
____.-l N __.-"._...i.... -I.-u* 1 - -._ .-u.“-l._”_. - 1 . -_.-_ll.-l..“-l. * . -lh_“_..._.._. J L] .
N LI il "= 4 CEL 2 i e “r = o " % .
1-““..-.u.. . .h“..l ..H.-. . 1.-.r.l_h.H__- " .....-.l_rr. H R
. . - . —a W il TR . Al - 2,
. o " "+ "lua ol - " WRer o " s - "
= . a1, - k e L e b . . -.-l--.‘_.r- . .. . ..“-“.- = .
- a ‘m o ] . L * ¥ i » - - 1 -y = ow " . -l - y - fl.!
T . AT e . s o
-......_.n ln. ' " -0, . - . - --r.-...ll._-.-_. . . --.l.ll.
. . T . . T ; it - LA
L e " -..-_.-_.. ....-“. " " ."._-n LY A . ...ﬁ_ﬂ.ﬂll..-‘.._.- ...._1 . .._-__1_-..-.-..-‘.__-_ : T
E - L . 1. -t ' R= A e - . AR L -
N LI LT LT - u
. LA . ™= e . Chest FJ... .3 -—I. w.n..__
- T - Ll ! - e " ’ -y 1. ]
. N Y r - . T - . P
._... LI 1 R n.t.l__. [] .._l 3 .fll , . ' - -1 . \ = .M.l. —-.“..- N - l._. . . .ml.-..—.- |.-.H_1.._ . .
. T - ' " - " T -
g H_J.t.ﬂ nv- l.d.tl._._.. u -+ 1-....-_1. ____... - -..h._..tl - »
. . L] - u . L}
- : 31 . N P RN TR A P
. (1] - . . [} n "o T T hk - B - " " - - 1
- - -._...l - --.l-._ . - .___-....l- ”-..._.s.._. - LI "-.- - -.... .“...-r F] . .l......l......Iﬂi.Wlhh .
. ..l-n. ¥ hll.-.il. . --imll-.. . ] - 3 - --.-_I l a
- e i3 - ket o T . LDl ...t_. . .
" s ' I - - - L]
, - T . A el A= Y Y ' W ) e v B .
LY il B o . or i LN B
Y - - L L U ..- LI
£ [ ' - - (L . - - =y - i
. L LR o i l".l_‘r._ 3 - B - .-r-..l.-.hl r
. o " LE e 0 M -y g . oAt £ rt" ELE.Y L
. ot -t A LR L ELr N B T L L L - .
- B, gk . T e l-_.-_l *
- - r o = » » L - '
4y I-_- e A e L] .
- " - - - ) - w g
N Y H......I. [l ) r i ..H...__. ir“L. C R Wt L "a T, ¥ .-.ﬂ "
- Fa = h.“ * - " -" v b -...--...i. - « LI l_.l-_-H a " - »e l.-._.._l-..-_-h. H
. . AP g - - ~ .- S Ty - - P -
ol (Y m NP L L - LA A T -
- -, T - - o - b eyt - . Y Lt il
Al N ASE R AR S ¥ I -
- LA ra Rk T ’ "M. r=r . . nam A
- [ - . 3 N - - . 1 - - N -__-.- t o 1 . g - N .“.-_J.- [ "l .-. .
Elieblely

RIEEEERKEEY
002

¢ DId




U.S. Patent

F1G.4A

Aug. 19, 2014

123456 78 9 10 11 12

Sheet 4 of 17

FERIEGNR

R o Y
- 1.- "_'- 'l"'| rim]

AR (e

n ™
w '.-. e A

. ‘-I
e g, P H A
ST W

AR S

5

Ilrt ‘, - i.l'

17 Wy :

}
b2 T elis ) A
A AR - A

MmN
%L"E. f‘;ﬁﬂ.

- iﬂ. .I

N

"1_.?-{-.1"" .-}-11.._ --F'.
Rt
AS

' gl Fihen,

US 8,810,612 B2



U.S. Patent

FIG.4B

Aug. 19, 2014

Sheet Sof 17

:‘i"' -...'. ™ y 4 x
M

PSR ENGN
%‘r‘ i L!*. .ﬁ{%{q\%

k - g
A ACE Y

12345678 9101112

a ":?-!" I',t'-‘l; g '::l".l.l'!
AR

Ilf:'|I t . qr‘fl'ilii.‘l l|:|-
y A b )
a ,ﬁﬁ_‘_}_ﬂ_‘gﬁ -'1:3

Black

S
f'- A '“‘H":’:'E
>

oy paad
E.*:."?H'..?

US 8,810,612 B2



U.S. Patent Aug. 19, 2014 Sheet 6 of 17 US 8,810,612 B2

P4

P2

FIG.S
P1 P3
1234567891011




U.S. Patent Aug. 19, 2014 Sheet 7 of 17 US 8,810,612 B2

r'I-T "q{ "21
o *""i
_t?h R W, e

r.iﬂ*&“: :.‘;9..1;41

&"""E’i‘:i, R
"i‘ LAl j'

??p.-. Y Ay

FIG.6A

’ oA
e _ :;:n:%;:}.?.

AR -4.1'-1-?1."'4‘5 ..rr'.' lr :

123456789101112




U.S. Patent Aug. 19, 2014 Sheet 8 of 17 US 8,810,612 B2

FIG.6B

1234567891011




US 8,810,612 B2

Sheet 9 of 17

Aug. 19, 2014

U.S. Patent

WA
1R
.w.m,ww....n

1IE|g

VL DIA



U.S. Patent Aug. 19, 2014 Sheet 10 of 17 US 8,810,612 B2

e
&%hﬂﬂ ﬁt‘ﬁ:

BT 1 V3

';.‘l . AN, ) rt 5'“
ey bAs ﬁ?’

o :‘* mm—s e
,if}u:j: :«'u' i{.[:;'!-{lf "
E.-.-:,&a}"\i? s

FIG.7B

B A 1**-‘%@ |

ﬂll,,.

4] -*1 ey '*?{E ;:I “

--l"l-rr




U.S. Patent Aug. 19, 2014 Sheet 11 of 17 US 8,810,612 B2

FIG SA 300 1
D1 D3 ya

- li-l.-li-l.-li-l

_____

_____

¥
L

Y. = ' )
EB2
ﬂ'-.-ﬂ'-.-ﬂ'-

ﬂﬂﬂﬂﬂ

7OR21 |  y 0621, Y. OBZI ‘ ¥ OR22' \ OGZZ ’  y 0B22,

HHHHH

_____

9
5 100 S 15 155 V5 100 VS

".- ﬂ'-.-ﬂ'-

70632 | y 0B32
;
155 15033 VS

e e =
o P TP O

_____

S4

_____

%omu* v 0641 l O0B41] yORA2 | | y0GA2] yOBA2

; p e
VS5 1041 VS VS5 104y VS VS5 1013 VS




U.S. Patent Aug. 19, 2014 Sheet 12 of 17 US 8,810,612 B2

Walplef Ml S I—-
|
I

;0R31' 7 0G31
9
VS 100 1y VS 155 1903 VS V55 100 3 9

e e
o "-.-ﬁ'.-ﬂ'-

__________

v OR41 | ' 70641! 7 0BA1 | ¥ OR42 7 0G42 | OBA42!

L. ——— — =

-
t
E

v OB31' v OR32 70G32! v 0B32

__________

_____

; & #
VS ol 1y VS V55 100 1 Vs V55 400 5 15



U.S. Patent Aug. 19, 2014 Sheet 13 of 17 US 8,810,612 B2

FIG. 9

1 Frame
i o
B 15 oy _
o tusd oo by ol
5[1] | | | | I
5[2] — | | |
S[3] r- | |
) —— NENEE
. | I | | ] |
- 1 S NN |
) I | ] | . | | | |
S[n] | | : : : | |
) L I
BBl ——— |1 e
EA[2] BN l |
g b
EA[3] uEERER .
| I I [ 1 11 1T 1 T |
EB[3] ———— N S
EA[4] I I—-I—I——I——I——I—I—I—I—I—II I I I | ] I
—I—I——I—I—I—-I__I_——-I—-I'—I——I—I—I—I—I—-I—'I
EB[4] I | | . | | |, |
. | | | - | I I | - |
. I I | ] I I | | ° |
) | | | | : : : |
L e
B —— 11 e

IIIIIIIIIIIIIIIIIIIIIIIII



U.S. Patent Aug. 19, 2014 Sheet 14 of 17 US 8,810,612 B2

FI1G. 10

RELY | R(L2) | R(L3) | R(L4)
lnel | G(LY | 6(12) | G(13) | G(L4)
B(LY) | B(L2) | B(13) | B(14) |

RR21) | R22) | Ri23) 24)
line2 | G21) | G{22) | G23)
' B21) | B2 | B23)
R3L) | RB2) | REB3) 34)
6(31) | G(32) | 6B33) | G634
B(3.1) | B(32) | B(33) 34)

H R41) | R4 | Ri43) .
641) | 642 | GU43) G(4,4)
B(4.1) B(4,2) B43) | B(44)




U.S. Patent

15F

25F

Aug.

14

L1

19, 2014

FI1G.

RLL) | B{11)

GR1) | RiZ2)

oY
e ——,
L
--._..-I

R(3.2)

Rid1) | B41)

G(L1) | R(12)

Ri21) | B{21)

R31) | B3}

G41) | Ré2)

Sheet 15 0f 17

11

G(L2)

B(2,2)

B(3,2)

G(4,2)

R{1,3)

6(2,3)

6(3,3)

Ri4,3)

B(1,2)

6(2,2)

6(3.2)

Bd2)

G(L3)

R{2,3)

R(3:3)

i

-.I
CAS

i

B(1,3)

R(24)

R(3.4)

B(4,3)

R(14)

B(2,3)

B(3,3)

6(14)

Bl24)

B(34)

G(44)

B14)

G(24)

6(34)

=2
=
-

US 8,810,612 B2



U.S. Patent Aug. 19, 2014 Sheet 16 of 17 US 8,810,612 B2

ﬂ. 3 1‘!"‘" T
t:l N-E. E’t?i

i’:.'II)"E'*.’r Yl 1“'1'#- i

SANUGERLEN
R f,'-‘
i"{hfnl"'"'“

FIG.12A

1 23_3‘_ 4567891011




U.S. Patent Aug. 19, 2014 Sheet 17 of 17 US 8,810,612 B2

F1G.12B

1234567891011




US 8,810,612 B2

1

DISPLAY DEVICE AND MEMORY
ARRANGING METHOD FOR IMAGE DATA
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims prionity to and the benefit of

Korean Patent Application No. 10-2012-0013897 filed 1n the
Korean Intellectual Property Office on Feb. 10, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND

(a) Field

The described technology generally relates to a display
device and a method for arranging an image data memory
thereol.

(b) Description of the Related Technology

A plurality of scan lines extending 1n a row direction (e.g.,
a horizontal direction) and a plurality of data lines extending
in a column direction (e.g., a vertical direction) are formed 1n
a display area of an active matrix display device such as a
liguid crystal display (LCD) or an organic light emitting
diode (OLED) display. A pixel area 1s defined by a cross
region of a corresponding scan line among a plurality of scan
lines and a corresponding data line among a plurality of data
lines, and a pixel 1s formed 1n a matrix shape in the pixel area.
Also, one pixel includes an active element, that 1s, a transistor,
that transmits a data signal from the data line 1n response to a
scan signal transmitted from the scan line. Accordingly, the
display device includes a scan driver to drive the scan line and
a data driver to drive the data line.

Also, 1n this display device, 1n general, a brightness com-
bination of an R pixel representing red light (heremafter
referred to as “R”), a G pixel representing green light (here-
iafter referred to as “G”), and a B pixel representing blue
light (hereinafter referred to as “B”) displays various colors.
Accordingly, in the display device, the R, G, and B pixels are
continuously disposed 1n a row direction, and are respectively
connected to the data lines.

SUMMARY

One mventive aspect 1s a method of arranging a memory
data for reducing color division in time-division driving, and
a display device using the same.

Another aspect 1s a memory arrangement method for
image data for classifying the image data stored to a memory
of a display device mto a type that 1s suitable for a light
emitting driving method and effectively managing the
memory.

Also, 1n the time-division driving method, an arrangement
method of the memory data to solve a color division phenom-
enon that may be generated when performing a 1 dot pattern
inspection 1s provided.

Another aspect 1s a display device classifying the image
data into the type that 1s suitable for the light emitting driving
method, effectively managing the memory, and reducing and
removing the color division phenomenon upon the perform-
ing of the 1 dot pattern inspection to realize 1image quality
with high efficiency.

Another aspect 1s a display device which includes: a dis-
play unit including a plurality of pixels including a first light
emitting element emitting light in a first field and a second
light emitting element emitting light 1n a second field; and a
data driver extracting an input data signal that 1s divided into
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the first field and the second field and arranged according to
the light emitting driving sequence and transmitting a first
field data signal and a second field data signal to a correspond-
ing data line.

The first field data signal and the second field data signal
respectively include a color data signal pattern 1n which the
data signal transmitted to the pixels included 1n the first pixel
row and the fourth pixel row and corresponding to the same
pixel column displays the same color, and the data signal
transmitted to the pixels included in the second pixel row and
the third pixel row and corresponding to the same pixel col-
umn displays the same color, among the pixels included 1n a
first region defined by four continuous pixel rows and three
continuous pixel columns.

For the color data signal pattern, the data signals are
arranged to be repeated 1n the first field data signal and the
second field data signal.

The display device may further include a scan driver
sequentially supplying a corresponding scan signal to a plu-
rality of scan lines connected to a plurality of pixels according
to the pixel row to activate the driving of each pixel.

Among the pixels included in the first region, two light
emitting elements included 1n the pixels corresponding to the
same pixel column may emait light of the same color.

Among the pixels included 1n the first region, an arrange-
ment sequence of the color emitted by two light emitting
clements included in the pixels corresponding to the same
pixel row may be a sequence of a first color, a second color,
and a third color, however it 1s not limited thereto. The first
color, the second color, and the third color may be red, green,
and blue.

For the color data signal pattern corresponding to the pixels
included 1n the first region, the first field data signal and the
second field data signal may be crossed with different colors
from each other.

The first field data signal may include a first color data
signal, a third color data signal, and a second color data signal
sequentially applied to three pixels included 1n the first pixel
row and the fourth pixel row of the first region, and a second
color data signal, a first color data signal, and a third color
data signal sequentially applied to three pixels included in the
second pixel row and the third pixel row of the first region.

The second field data signal may include a second color
data signal, a first color data signal, and a third color data
signal sequentially applied to three pixels included in the first
pixel row and the fourth pixel row of the first region, and the
first color data signal, the third color data signal, and the
second color data signal sequentially applied to three pixels
included in the second pixel row and the third pixel row of the
first region.

The display unit may include a first light emitting transistor
controlling the light emitting of one element and a second
light emitting transistor controlling the light emitting of the
other element, as at least two light emitting elements 1nclud-
ing one element and the other element of a plurality of pixels.
The display unit may have a first wire connection shape such
that the first light emission control line 1s connected to the
gate electrode of each first light emitting transistor of a plu-
rality of pixels included in the first pixel row and the second
light emission control line 1s connected to the gate electrode
of the second light emitting transistor, a second wire connec-
tion shape such that the second light emission control line 1s
connected to the gate electrode of each first light emitting
transistor of a plurality of pixels included in the second pixel
row and the first light emission control line 1s connected to the
gate electrode of the second light emitting transistor, the
second wire connection shape of a plurality of pixels included
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in the third pixel row, and the first wire connection shape of a
plurality of pixels included in the fourth pixel row.

In the display umit, the wire connection shape 1included in
the first pixel row to the fourth pixel row may be repeated by
four pixel row units.

In the first field of one frame in response to the first light

emission control signal transmitted through the first light
emission control line, a plurality of pixels included 1n the first
pixel row and the fourth pixel row may respectively emit the
light through one element, and a plurality of pixels included
in the second pixel row and the third pixel row may emait the
light through the other element.
In the second field of one frame 1n response to the second
light emission control signal transmitted through the second
light emission control line, a plurality of pixels included in the
first pixel row and the fourth pixel row may respectively emut
the light through the other element, and a plurality of pixels
included 1n the second pixel row and the third pixel row may
emit the light through one element.

The display device may turther include a light emission
driver sequentially supplying a first light emission control
signal controlling the light emitting of the first light emitting
clement 1n the first field included 1n one frame and a second
light emission control signal controlling the light emitting of
the second light emitting element 1n the second field included
one frame to a plurality of the first light emission control lines
and a plurality of the second light emission control lines
connected to a plurality of pixels according to the pixel row.

The first light emission control signal and the second light
emission control signal may have opposite voltage phases to
cach other, and the voltage phase of the first light emission
control signal and the second light emission control signal the
first field and the second field may be mverted.

When the mput data signal 1s a 1x1 dot pattern signal
crossing and displaying a white image and a black image 1n
up/down and right/left directions, color distribution ratios of
the image displayed by the first field data signal and the image

displayed by the second field data signal may be equal to each
other.

The color distribution ratio may be a distribution ratio of
the color data signal of the highest luminance in the first field
and the second field, and 1t 1s not limited thereto. The color
data signal of the highest luminance may be a green data
signal.

Another aspect 1s a method arranging an image data
memory of a display device which includes a plurality of
pixels having at least two light emitting elements emitting,
light of different colors, driven with a first field and a second
field for one frame, extracting an input data signal during one
frame to apply to a data line, and controlling the light emitting
of at least two light emitting elements for each field to be
displayed.

In detail, the method 1includes dividing the input data signal
into the first field data and the second field data, and arranging
and storing the first and second field data according to a light
emitting driving sequence.

The arranged first and second field data may respectively
include a color data signal pattern 1n which the data signal
transmitted to the pixels included in the first pixel row and the
tourth pixel row and corresponding to the same pixel column
displays the same color, and the data signal transmitted to the
pixels included 1n the second pixel row and the third pixel row
and corresponding to the same pixel column displays the
same color, among the pixels included 1n a first region defined
by four continuous pixel rows and three continuous pixel
columns.
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The arranged first and second field data may respectively
repeat and include the color data signal pattern.

Among the pixels included 1n the first region, an arrange-
ment sequence of the color emitted by two light emitting
clements included in the pixels corresponding to the same
pixel row may be a sequence of a first color, a second color,
and a third color.

For the color data signal pattern corresponding to the pixels
included 1n the first region, the first field data signal and the
second field data signal may be crossed with different colors
from each other.

The first field data may include a first color data signal, a
third color data signal, and a second color data signal sequen-
tially applied to three pixels included 1n the first pixel row and
the fourth pixel row of the first region, and a second color data
signal, a first color data signal, and a third color data signal
sequentially applied to three pixels included 1n the second
pixel row and the third pixel row of the first region.

The second field data may include a second color data
signal, a first color data signal, and a third color data signal
sequentially applied to three pixels included 1n the first pixel
row and the fourth pixel row of the first region, and the first
color data signal, the third color data signal, and the second
color data signal sequentially applied to three pixels included
in the second pixel row and the third pixel row of the first
region.

The first color may be red, the second color may be green,
and the third color may be blue.

When the mput data signal 1s a 1x1 dot pattern signal
crossing and displaying a white 1image and a black 1image 1n
up/down and right/left directions, a color distribution ratio of
the 1mage displayed by the first field data signal and the
second field data signal may be equal to each other. The color
data signal of the highest luminance may be a green data
signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic block diagram of a display device
according to an embodiment.

FIG. 21s a circuit diagram of a constitution of a pixel circuit
of a display device according to an embodiment.

FIG. 3 1s a view of a pixel arrangement shape of a display
device according to an embodiment.

FIG. 4A and FIG. 4B are views of a pattern of a display unit
realizing a white 1mage of a display device.

FIG. 51sa view of one example of a pattern of a display unit
used for a specification test of a display device.

FIG. 6 A and FIG. 6B are views of an arrangement shape of
a pixel during 1 frame period 1n a display device when real-
1zing the pattern of FIG. 5.

FIG. 7A and FIG. 7B are views of an arrangement shape of
a pixel during 1 frame period 1n a display device according to
an embodiment when realizing the pattern of FIG. 3.

FIG. 8A and FIG. 8B are views to schematically explain
pixel driving according to each arrangement of FIG. 7A and
FIG. 7B.

FIG. 9 15 a timing diagram to explain light emitting driving
according to FIG. 8A and FIG. 8B.

FIG. 10 1s a view of an input data map of a display device
according to an embodiment.

FIG. 11 1s an mput data map for a field by a memory
management method of image data according to an embodi-
ment.
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FIG. 12A and FIG. 12B are views of an arrangement shape
of a pixel i which color division 1s reduced or removed
according to a memory managing method of image data
according to an embodiment.

DETAILED DESCRIPTION

A data driver for a display device generally converts a
digital data signal into an analog signal to apply 1t to all data
lines such that the data driver has output terminals corre-
sponding to a number of the data lines. The data driver 1s
typically formed of a plurality of integrated circuits, and the
number of output terminals included in one integrated circuit
1s limited such that many integrated circuits are used to drive
all data lines. Also, since a plurality of transistors, capacitors,
and wires formed 1n one pixel and applying the voltages or the
signals are used, 1t 1s difficult to dispose them 1nside the pixel.
Further, 1n the limited display area, when respectively form-
ing the data lines and the driving elements to drive the pixel
for the R, G, and B pixels, the aperture ratio of the pixel 1s
decreased.

Accordingly, 1t 1s generally necessary to classily the image
data stored to a memory of the display device into a type that
1s suitable to the light emitting driving method and to effec-
tively manage the memory.

Meanwhile, when realizing the image for the R, G, and B
pixels 1n the display device, time-division driving for etfi-
ciency of 1image realization 1s used. In general, the time divi-
sion means that a time 1s divided 1nto small segments to form
fine time slots when commonly using something, and each
time slot 1s independently used by each user. The time-divi-
sion driving 1n the display device 1s to be multi-displayed
during one frame time (Y60 Hz=16.667 ms) in which one
image 1s displayed one time.

There are various methods 1n the driving method of the
display device using the time-division driving. However, the
time-division driving does not display the complete image at
a time such that an arrangement of the data using the memory
1s required and exists in a predetermined pattern. This appears
as a false contour, which 1s a color division.

In this time-division driving, it 1s generally necessary to
manage the memory for the data arrangement for each field.
Particularly, when realizing the image of the R, G, and B
pixels through the time-division driving, a color division phe-
nomenon 1s generated 1 a 1x1 dot pattern such that the data
arrangement method of the memory to prevent the color divi-
s1ion phenomenon 1s required.

Hereinafter, embodiments will be described more fully
with reference to the accompanying drawings. As those
skilled 1n the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present disclosure.

Further, like reference numerals denote like components
throughout several embodiments. A first embodiment will be
representatively described, and therefore only components
other than those of the first embodiment will be described 1n
other embodiments.

The drawings and description are to be regarded as illus-
trative 1n nature and not restrictive. Like reference numerals
designate similar elements throughout the specification.

Throughout this specification and the claims that follow,
when 1t 1s described that an element 1s “coupled” to another
clement, the element may be “directly coupled” to the other
clement or “electrically coupled” to the other eclement
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
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such as “comprises™ or “comprising’ will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

FIG. 1 1s a schematic block diagram of a display device
according to an embodiment.

Referring to FIG. 1, a display device according to an
embodiment includes a display unit 10, a scan driver 20, a
data driver 30, and a light emission driver 40.

The display umit 10 includes a plurality of scan lines S1-Sn
extending 1 a row direction, a plurality of light emission
control lines EA1-EAn and EB1-EBn extending in a row
direction, and a plurality of data lines D1-D extending 1n a
column direction. The light emission control lines EA1-EAn
and EB1-EBn include a plurality of first light emission con-
trol lines EA1-EAn and a plurality of second light emission
control lines EB1-EBn.

Although not shown 1n FIG. 1, the display umt 10 1s con-
nected to a power line supplying driving power to a plurality
of pixels included 1n the display unit, and the power line 1s
connected to a driving power supply unit.

Also, the display unit 10 includes a plurality of pixels PX.
Each pixel PX 1s formed 1n a pixel area defined by a corre-
sponding scan line among a plurality of scan lines S1-Sn, a
corresponding first light emission control line among a plu-
rality of first light emission control lines EA1-EAn, a corre-
sponding second light emission control line among a plurality
of second light emission control lines EB1-EBn, and a corre-
sponding data line among a plurality of data lines D1-Dm.

For example, a corresponding pixel 100 1s formed i the
pixel area defined by the final (n-th) scan line Sn among the
scan lines connected to the display unit, the final (n-th) first
light emission control line EAn, the final (n-th) second light
emission control line EBn, and the final (im-th) data line Dm
among the data lines connected to the display unait.

Each pixel PX of the display unit 10 1s arranged with an
organic light emitting element realizing predetermined R, G,
and B colors so as to diflerentiate a color arrangement of the
display image every field driven by the time-division driving
during one frame.

The scan driver 20 sequentially applies the scan signal to a
plurality of scan lines S1-Sn for the data signal to be written
to the pixel connected to the corresponding scan line.

Also, the light emission driver 40 sequentially applies the
first light emission control signal to the corresponding first
light emission control lines EA1-EAn and the second light
emission control signal to the corresponding second light
emission control lines EB1-EBn to control the light emitting
of the organic light emitting element included in the corre-
sponding pixel PX. That is, each pixel PX includes a plurality
of organic light emitting elements realizing the R, G, and B
colors, and at this time, the first and second light emission
control signals supplied from the light emission driver 40
controls the light emitting for each field for the entire display
unit 10 to have a different color arrangement for each field of
one {frame.

Meanwhile, the data driver 30 applies the corresponding,
data signal to the corresponding data lines D1-Dm to the pixel
of the scan line that 1s applied with the scan signal whenever
the scan signal 1s sequentially applied. The organic light
emitting element of each pixel emits the light through the
driving current according to the applied data signal, thereby
displaying the image.

The data driver 30 of the display device may store and
manage the data signal applied per field to realize the image
that emats the light with the different color arrangement pat-
tern every field of one frame according to the control of the
first and second light emission control signals supplied from
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the light emission driver 40. At this time, a storing unit of the
data signal stored for each field may be 1included in the data
driver 30, however 1t 1s not limited thereto, and the storing unit
may be separately formed.

FIG. 2 1s a circuit diagram of a constitution of a pixel circuit
of a display device according to an embodiment. In detail, the
pixel 100 of FIG. 2 15 a pixel of the pixel area defined by the
last row and the last column 1n the matrnx structure of the

display unit 10 of FIG. 1.

Referring to FIG. 2, the pixel 100 includes one driver DRC
and at least two organic light emitting elements OLEDa and
OLEDb emitting the light with the driving current according
to the corresponding data signal by the activation of the driver.
According to the embodiment of FIG. 2, the pixel 100
includes two organic light emitting elements OLEDa and
OLEDb emitting the light in each field when having two fields
during one frame such that 1t 1s not limited to the embodiment
of FIG. 2, and each pixel may include a plurality of organic

light emitting elements displaying a plurality of colors.

The driver DRC of the pixel 100 includes a driving tran-
sistor M1, a switching transistor M2, and a capacitor. Also,
the first organic light emitting element OLEDa 1s connected
to the first light emitting transistor M3a, and the second
organic light emitting element OLEDDb 1s connected to the
second light emitting transistor M3b.

In detail, the driving transistor M1 as a transistor to drive
the organic light emitting element includes a source electrode
connected to the first power VDD supplying the first power
source voltage, a gate electrode connected to the first node
N1, and a drain electrode connected to the second node N2.
The driving transistor M1 controls the driving current flowing
to the organic light emitting elements OLEDa and OLEDbD
through the first light emitting transistor M3a and the second
light emitting transistor M35 connected to the second node
N2 by the voltage applied between the gate electrode and the
source electrode.

The switching transistor M2 as a transistor activating the
driver DRC by selecting the pixel 100 in response to the
corresponding scan signal S[n], and includes the source elec-
trode connected to the corresponding data line Dm, the gate
clectrode connected to the corresponding scan line Sn, and
the drain electrode connected to the first node N1. If the
switching transistor M2 1s turned on 1n response to the scan
signal S[n] supplied through the scan line Sn, the correspond-
ing data signal Data[m] 1s transmitted through the data line
Dm such that the data voltage according thereto 1s applied to
the first node N1.

The capacitor Cst 1s connected between the first node N1
and the source electrode of the driving transistor M1, and the
capacitor Cst includes a first electrode connected to the first
node N1 and a second electrode connected to the source
clectrode of the driving transistor M1. The capacitor Cst
stores a voltage according to a voltage difference applied to
both electrodes, and at this time, 1f the driver DRC 1s activated
such that the data voltage according to the data signal 1s
applied to the first electrode, the capacitor Cst stores the
voltage corresponding to the difference along with the first
power source voltage applied to the second electrode. The
driving current 1s generated according to the corresponding
voltage, and the driving current flows to the organic light
emitting element.

Meanwhile, the first light emitting transistor M3a as a
transistor controlling the light emitting of the first organic
light emitting element OLEDa includes the source electrode
connected to the second node N2, the gate electrode con-
nected to the corresponding first light emission control line
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EAn, and the drain electrode connected to the anode of the
first organic light emitting element OLEDa.

The second light emitting transistor M35 as a transistor
controlling the light emitting of the second organic light
emitting element OLEDb includes the source electrode con-
nected to the second node N2, the gate electrode connected to

the corresponding second light emission control line EBn,
and the drain electrode connected to the anode of the second
organic light emitting element OLEDb.

The display device according to an embodiment has a
display unit that 1s driven in time-division with two fields
during one frame, and for this driving, the pixel 100 of FIG. 2
has two organic light emitting elements emitting light with
different colors 1n two fields. For example, the first organic
light emitting element OLEDa emaits the light according to the
driving current by the turn-on of the first light emitting tran-
sistor M3a 1n the first field. Also, the second organic light
emitting element OLEDb emits the light according to the
driving current by the turn-on of the second light emitting
transistor M35 1n the second field. At this time, the first light
emitting transistor M3a 1s turned on 1n response to the first
light emission control signal EA[n] applied to the gate elec-
trode, and the second light emitting transistor M35 1s turned
on 1n response to the second light emission control signal
EB|[n] applied to the gate electrode.

Two organic light emitting elements OLEDa and OLEDb
emit the different colors according to the driving current
applied to each anode, thereby emitting the light of red-green,
blue-red, or green-blue. That 1s, a plurality of pixels included
in the display unit may include two organic light emitting
clements emitting light like the combination of the colors.

Also, according to an embodiment, the cathode of two
organic light emitting elements OLEDa and OLEDDb 1s con-
nected to the second power VSS supplying the second power
source voltage that 1s lower than the first power source volt-
age. The second power source voltage may be a negative
voltage or a ground voltage.

A color arrangement pattern and a light emission control
method according to the time-division driving of the display
unmit including the matrix structure of a plurality of pixels
having the circuit constitution like the embodiment of FIG. 2
will be described with reference to FIG. 7 to FI1G. 9.

FIG. 3 1s a view of a pixel arrangement shape of a display
device according to an embodiment, and F1G. 4A and F1G. 4B
are views ol a pattern of a display unit realizing a white image
of a display device.

In detail, the pixel arrangement of FIG. 3 represents the
arrangement sequence of the color emitted by at least two
organic light emitting elements included in each pixel as
shown 1n FIG. 2. Also, FIG. 4A and FIG. 4B show the color
arrangement pattern of the orgamc light emlttlng clement of
the plxels realizing a full white image 1n the time-division
driving 1n which one frame i1s divided into two fields and
driven.

Referring to FIG. 3, the organic light emitting elements of
cach pixel of the display device are arranged with the organic
light emitting elements emitting the light of red, green, and
blue 1n the row direction, and emitting the same color 1n the
column direction. Accordingly, the organic light emitting ele-
ments of red, green, and blue are equally arranged for a
plurality of lmes L1, L2, L3 . . ., .

If the organic light emitting elements of the pixel of the
slashed portion of FIG. 3 are divided, the organic light emit-
ting element of the pixels may be arranged 1n the first field
among two fields like FIG. 4A. Also, if only the organic light
emitting elements of the pixel of the slashed portion of FIG.
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3 are arranged, the organic light emitting element of the pixels
may be arranged 1n the second field different from the first
field like FIG. 4B.

If the image emitting the light with the full white during
one frame 1s realized, the organic light emitting elements of
cach pixel of the display unit emait the light of each color with
the shape like FIG. 4 A 1n the first field and the shape like FIG.
4B 1n the second field. In the realization of this image, the
color division 1s not shown 1n the general arrangement pattern
in the pixel.

However, when displaying the image according to one
example the pattern of the display unit used to a specification
test of the display device as shown 1n FIG. 5, the color division
phenomenon 1s increased in the arrangement shape of the
organic light emitting element of each pixel of the display
unit.

FIG. 5 shows that an 1mage 1s displayed with a 1x1 dot
pattern (heremafter, 1 dot pattern) among the pattern of the
display unit used to the specification test of the display device.
In FIG. 5, a white color and a black color are alternately
arranged 1n an up/down and right/left direction with the same
proportion. However, the 1 dot pattern 1s not limited to the
repetition 1image realization of the color like FIG. S.

In FI1G. §, three organic light emitting elements are grouped
in one, and all express the R, G, and B colors to display the
white color, or the light 1s not emitted or the black data 1s
transmitted to display the black color. Hereatfter, three organic
light emitting elements are grouped in one group and are
referred to as dot regions P1, P2, P3, and P4.

FIG. 6 A and FIG. 6B are views of an arrangement shape of
an organic light emitting element of a pixel represented 1n
cach field during one frame period when realizing the 1 dot
pattern of FIG. 5 with the time-division driving.

That 1s, FIG. 6A shows the arrangement shape of the
organic light emitting element of the pixels emitting the light
of each color by data writing according the 1 dot pattern in the
first field. Further, FIG. 6B shows the arrangement shape of
the organic light emitting element of the pixels emitting the
light of each color by data writing according the 1 dot pattern
in the second field. Referring to the arrangement shape of the
organic light emitting element of the pixels shown in FIG. 3,
when writing the data of the 1 dot pattern of FIG. 5, the first
field emits the light through the red and blue elements 1n one
dot region (an RB dot region) as shown 1n FIG. 6A, and the
black data 1s written or no organic light emitting element
emits the light 1n the other one dot region (a Black dotregion).
The RB dot region and the Black dot region are crossed and
arranged 1n the up/down and right/left directions. That 1s, the
arrangement pattern of the dot region of one line (e.g., L.2) and
the other line (e.g., L1 or L3) neighboring thereto has a
structure such that the RB dot region and the Black dot region
are alternately arranged.

Meanwhile, the second field emits the light by the green
clement in one dot region (G dot region) like FIG. 6B, and the
black data 1s inserted or all organic light emitting elements do
not emit the light 1n the other dot region (Black dot region).
The G dot region and the Black dot region are crossed and
arranged 1n the up/down and right/left direction. That 1s, the
arrangement pattern of the dot region of one line (e.g., .2) and
the other line (e.g., L1 or L3) neighboring thereto has a
structure such that the G dot region and the Black dot region
are alternately arranged.

Accordingly, if the first field of FIG. 6A and the second
field of FI1G. 6B are continuously arranged for one frame, the
color division phenomenon 1s seriously generated in the 1 dot
pattern. That 1s, the green color having a luminance level that
1s relatively higher than the red and blue colors 1s divided into
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the field and displayed such that the data mput displays the
serious color division phenomenon to the user in the 1 dot
pattern.

At least one of the disclosed embodiments realizes the
RGB color to be mixed for each field by changing the data
pattern to decrease and remove the color division phenom-

enon 1n the 1 dot pattern. FIG. 7A and FIG. 7B show a color
arrangement pattern for each field of the pixel that 1s driven
with the time-division during one frame period proposed
according to an embodiment to decrease or suppress the color
division phenomenon under the realization of the 1 dot pat-
tern of FIG. 5. As described above, the organic light emitting
clements of each pixel 1s disposed like FIG. 3. That 1s, the
organic light emitting elements of red, green, and blue are
equally disposed for a plurality of lines L1, L2, L3, and L4.
FIG. 7A and FIG. 7B show an arrangement sequence of the
color displayed for each field when selectively emitting the
light with the light emission control by the organic light
emitting elements of the pixel arranged like FIG. 3.

Retferring to FIG. 7A and FI1G. 7B, the color pattern accord-
ing to each field 1s repeated as a unit region including two dot
regions included 1in four lines L1, L2, 1.3, and L4. These unit
regions are defined as a repetition pattern unit (300_1 and
300_2).

Each dot region corresponds to three organic light emitting,
clements such that two dot regions for each line correspond to
s1x organic light emitting elements, that 1s, three pixels.
Accordingly, the region corresponding to the repetition pat-
tern unit includes four first pixels including the organic light
emitting elements corresponding to the first and second col-
umns for four lines, four second pixels including the organic
light emitting elements corresponding to the third and fourth
columns. The region further includes four third pixels includ-
ing the organic light emitting elements corresponding to the
fifth and sixth columns, and the repetition pattern unit 1s a
pattern of the color represented by emitting the light by one
clement among two organic light emitting elements included
in four first pixels to third pixels according to the light emis-
s10n control.

In detail, referring to the repetition pattern unit 300_1 of
FIG. 7A, 1n the first field, i the corresponding data signal 1s
written, one of the elements among the organic light emitting
clements of the first to third pixels included 1n the first line L1
and the fourth line L4 1s selected and they respectively emit
the same color. That 1s, the one of the elements as the organic
light emitting elements respectively corresponding to the
first, third, and fifth columns corresponds to the EL elements
of red, blue, and green. Also, the other elements among the
organic light emitting elements of the first to third pixels
included in the second line 1.2 and the third line L3 1s selected
and they emit the light of the same color. At this time, the other
clements as the organic light emitting elements correspond-
ing to the second, fourth, and six columns correspond to the
EL elements of green, red, and blue.

Meanwhile, referring to the repetition pattern unit 300_2 of
FIG. 7B, in the second field, the other elements among the
organic light emitting elements of the first to third pixels
included in the first line L1 and the fourth line L4 are selected
and emit light of the same color. The other elements as the
organic light emitting elements corresponding to the second,
fourth, and sixth columns correspond to the EL elements of
green, red, and blue. Also, one of the elements among the
organic light emitting elements of the first to third pixels
include 1n the second line 1.2 and the third line L3 1s selected
and they emit light of the same color. At this time, the one of
the elements as the organic light emitting elements corre-
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sponding to the first, third, and fifth columns corresponds to
the EL elements of red, blue, and green.

Meanwhile, the light emitting of the organic light emitting
clements that are not selected in the repetition pattern unit are
blocked such that the black image 1s displayed. However,
according to another driving method, the black data 1s written
to the non-selected organic light emitting element, thereby
being displayed as the black image.

Meanwhile, the repetition pattern unit of each of FIG. 7TA
and FI1G. 7B reters to the pattern with which the organic light
emitting element for each color of the pixels 1s arranged
according to the embodiment of FIG. 3 (an RGB arrangement
pattern of the row direction) and 1s displayed according
thereto, and this embodiment 1s not limited.

Accordingly, although the color realization of the organic
light emitting element 1n the row direction 1s different from
the RGB pattern like FIG. 3 (or 1t 1s a case of a pentile
structure of RGBG), the repetition pattern unit of FI1G. 7A or
FIG. 7B may be applied. In this case, although the color
shown 1n FIG. 7A or FIG. 7B 1s not displayed, one of the
clements among the organic light emitting elements of the
first to third pixels included 1n the first line L1 and the fourth
line L4 1s selected 1n the first field, and the other elements
among the organic light emitting elements of the first to third
pixels included in the second line 1.2 and the third line L3 are
selected 1n the first field to display the color. Also, the organic
light emitting elements are selected reversely to the first field
in the second field.

According to an embodiment, when displaying the image
according to a data signal written with the 1 dot pattern like
FIG. 5 based on the repetition pattern unit 300_1 of FIG. 7A
corresponding to the first field and the repetition pattern unit
300_2 of FIG. 7B corresponding to the second field, each field
may be displayed like FIG. 12A and FIG. 12B. That 1s, FIG.
12A and FIG. 12B are views of color realization of the
organic light emitting element of the first field and the second
field under the pattern realization of FIG. 5 according to a
memory manage method of image data according to an
embodiment.

Referring to FIG. 12A and FIG. 12B, when each field 1s
continuously displayed during one frame, although the 1 dot
pattern 1n which a white dot region and a black dot region are
crossed 1n the up/down and right/left directions 1s realized, a
distribution ratio of the RG dot region and the G dot region
represented 1 FIG. 12A of the first field and the RG dot
region and the G dot region represented 1n FIG. 12B of the
second field 1s the same. That 1s, the RB dot region 1s repre-
sented as the 1 dot pattern to the first line L1 and the second
line L2 1n FIG. 12A of the first field and the G dot region 1s
represented as the 1 dot pattern to the third line L3 and the
tourth line 4. However, the color pattern of the arrangement
shape that 1s reversed with regard to the first field 1s realized
in F1G. 12B of the second field. This 1s due to the arrangement
ol the data pattern as in the embodiment of FIG. 7A and FIG.
7B. Accordingly, referring to FIG. 12A and FIG. 12B, the
color division of the red-blue and the green according to the
field 1s not generated under the realization of the 1 dot pattern
by the time-division driving method, thereby obtaining an
elfect of reducing and removing the false contour or the color
division phenomenon.

FIG. 8A 15 a circuit diagram to explain pixel driving cor-
responding to the repetition pattern unit 300_1 1n the first field
of FIG. 7A. FIG. 8B 1s a circuit diagram to explain pixel
driving corresponding to the repetition pattern unit 300_2 1n
the second field of FIG. 7B.

The pixel circuit structures included 1n the repetition pat-
tern unit of FIG. 8 A and FIG. 8B are the same, however, the
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organic light emitting element emitting the light 1n the corre-
sponding field 1s different. Accordingly, for better under-
standing and ease of description, 1t will be described focusing
on FIG. 8A.

Referring to FIG. 8A and FIG. 8B, when focusing on the
repetition pattern unit, the arrangement structure of each pixel
included 1n the display unit 1s the same as the circuit diagram
of FIG. 2. Accordingly, the driver DRC of the pixel that 1s
activated by the iput of the corresponding scan signal is the
same as the description of FIG. 2.

In FIG. 7A and FIG. 7B, the repetition pattern unit means
a color pattern of the region corresponding to the first pixel to
the third pixel included in the first line L1 to the fourth line L4,
such that FIG. 8 A and FIG. 8B show the first pixel to the third
pixel respectively included in the first line L1 to the fourth line
[4. In detail, the first pixel 100_11, the second pixel 100_12,
and the third pixel 100_13 are included in the first line L1, the
first pixel 100_21, the second pixel 100_22, and the third
pixel 100_23 are included 1n the second line L2. The first
pixel 100_31, the second pixel 100_32, and the third pixel
100_33 are included 1n the third line L3, and the first pixel
100_41, the second pixel 100_42, and the third pixel 100_43
are mcluded 1n the fourth line L4.

These pixels respectively include two organic light emiat-
ting elements and they are donated by one element and the
other element 1n the above description.

One clement and the other element of the first to third
pixels of each line L1, L2, L3, and L4 corresponding to the
same column as the organic light emitting element emitting
the light of the same color are repeated and disposed with the
RGB sequence 1n the row direction, as shown 1n FIG. 3.

That 1s, for example, 11 the row direction arrangement of
the organic light emitting element of the pixels of the first line
L1 will be described, the first pixel 100_11 includes the red
organic light emitting element OR11 of one element and the
green organic light emitting element OG11 of the other ele-
ment. The second pixel 100_12 includes the blue organic light
emitting element OB11 of one element and the red organic
light emitting element OR12 of the other element. The third
pixel 100_13 includes the green organic light emitting ele-
ment OG12 of one element and the blue organic light emitting
clement OB12 of the other element. Next, the pixels of the
second line L2 to the fourth line L4 1n the repetition pattern
umt include the organic light emitting element that 1s
arranged the same as a chromophore pattern of the organic
light emitting elements included 1n the first line L1.

Also, 1n the repetition pattern unit of FIG. 8A and FIG. 8B,
the anodes of two organic light emitting elements included in
one pixel are connected to the light emitting transistor con-
trolling the light emitting driving by controlling the flow of
the driving current as shown 1n FIG. 2. The light emitting
transistor 1s switched by recerving the light emission control
signal from the light emission control line connected to the
corresponding gate electrode.

To manage the image data memory according to an
embodiment, the arrangement of the light emission control
line corresponding to the driving of the pixels according to
cach arrangement of FIG. 7A and FIG. 7B 1s used.

In the repetition pattern unit of FIG. 8 A and FIG. 8B, two
light emission control lines are connected for each line, and
separated from the scan line connected to the driver DRC.
That 1s, the first light emission control line transmitting the
first light emission control signal to control the light emitting
in the first field and the second light emission control line
transmitting the second light emission control signal to con-
trol the light emitting 1n the second field are connected for
cach pixel lmmes L1, L2, L3, and L4. Two light emission
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control lines connected to one pixel line are connected to the
gate electrode of the light emitting transistor controlling the
driving of the organic light emitting element, however the
connection sequence of two light emission control lines 1s
different for each line in the repetition pattern unait.

That 1s, the first-first light emission control line EA1 1s
connected to the gate electrode of the light emitting transistor
connected to one element of the first to third pixels 100_11 to

100_13 included in the first line L1, and the first-second light

emission control line EB1 1s connected to the gate electrode
of the light emitting transistor connected to the other element.

Thus, 1n the first field of FIG. 8A, 1n response to the first light

emission control signal applied to the first-first light emission
control line EA1, the organic light emitting elements of R, B,

and G for the first to third pixels 100_11 to 100_13 of the first

line L1 emait the light like the dotted line portion. In contrast,
in the second field of FIG. 8B, in response to the second light
emission control signal applied to the first-second light emis-

sion control line EB1, the organic light emitting elements of
G, R, and B for the first to third pixels 100_11to100_13 of'the

first line L1 emuit the light like the dotted line portion.

Meanwhile, the connection pattern of the first and second
light emission control lines connected to the first to third
pixels 100_21 to 100_23 included 1n the second line L2 1s
opposite to that of the first line. That 1s, the second-second
light emission control line EB2 1s connected to the gate elec-
trode of the light emitting transistor connected to one element
of the elements of the second line .2, and the second-first
light emission control line EA2 1s connected to the gate elec-
trode of the light emitting transistor connected to each other
clement. Thus, 1n the first field of FIG. 8 A, in response to the
first light emission control signal applied to the second-first
light emission control line EA2, the organic light emitting
clement of G, R, and B for the first to third pixels 100_21 to
100_23 of the second line L.2 emit the light like the dotted line
portion. In contrast, 1n response to the second light emission
control signal applied to the second-second light emission
control line EB2 1n the second field of FIG. 8B, the organic
light emitting element of R, B, and G for the first to third
pixels 100_21 to 100_23 of the second line L2 emuit the light
like the dotted line portion.

Also, the connection pattern of the third-first and second

light emission control lines EA3 and EB3 connected to the
first to third pixels 100_31 to 100_33 included in the third line

[.3 1s the same as that of the second line. Thus, in FIG. 8 A, the
organic light emitting element of G, R, and B emuit the light
like the dotted line, and 1n FIG. 8B, the organic light emitting
clements of R, B, and G emit the light like the dotted line
portion.

Finally, 1n the circuit structure of the repetition pattern unit,
the connection pattern of the fourth-first and second light

emission control lines EA4 and EB4 connected to the first to
third pixels 100_41 to 100_43 1n the fourth line .4 1s the same

as that of the first line. Thus, 1n FIG. 8A of the first field, the
organic light emitting elements of R, B, and G emit the light
like the dotted line portion, and 1n FIG. 8B, the organic light
emitting elements o1 G, R, and B emit the light like the dotte
line portion.

That 1s, according to an embodiment, the data of the dif-
terent colors 1s written 1n each field forming one frame, and
the light 1s emitted according to two light emission control
signals controlling the light emitting of each field. The light
emitting pattern of the display unit repeats the repetition
pattern unit of each field such that the first field and the second
field continuously display the image during one frame, how-
ever, each field 1s sequentially performed until the last line 1n
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the row direction and the column direction. In general, the
frames of 60 pieces per second may be output.

FIG. 9 15 a timing diagram to explain light emitting driving
according to FIG. 8A and FIG. 8B. A driving process of the
light emission control will be described with reference to the
circuit structure corresponding to the repetition pattern unit of
the display unit according to an embodiment shown 1n FIG.
8A and FIG. 8B.

The display device according to an embodiment 1s divided
into two fields 1SF and 2SF and driven during one frame
(1Frame). One frame and the next frame are divided by the
vertical synchronization signal Vsync applied to the display
device. InFIG. 9, one frame 1s started by the vertical synchro-
nization signal Vsync applied directly after the time t1 and the
time t11.

The light emitting 1s continuously performed 1n two fields
during one frame to realize the image of one frame of the
entire display unit such that a plurality of scan signals trans-
mitted to the display unit are transmitted as a turn-on level
voltage of the transistor with an interval of 12 frame period. In
one embodiment, the pixels mnclude a PMOS transistor as
shown 1n FIG. 2 such that the turn-on level voltage of the
signals 1n FIG. 9 becomes a low level voltage.

Also, a plurality of the first and second light emission
control signals transmitted to the first and second light emat-
ting transistors controlling the light emitting of the organic
light emitting element of the pixels are applied while differ-
entiating a phase per interval of the 12 frame period. Also, the
first light emission control signal for the light emitting of the
organic light emitting elements 1n the first field and the second
light emission control signal for the light emitting of the
organic light emitting elements 1n the second field have an
opposite voltage level 1n each field.

In detail, referring to FIG. 9, 1in each of fields 1SF and 2SF,
a plurality of scan lines connected to each pixel line are
sequentially applied with a plurality of scan signals. That 1s,
the first scan signal S[1] to the last scan signal S[n] as the low
level voltage are sequentially applied to the first scan line to
the last scan line at the times t1, t2, t3, t4, . . . , t5 of the first
field 1SF. Thus, the driver DRC of the pixels included 1n each
pixel line 1s sequentially activated. Likewise, the first scan
signal S[1] to the last scan signal S[n] as the low level voltage
are sequentially applied to the first scan line to the last scan
line at the times t6, t7, t8, 19, . . ., 110 of the second field 1SF
following a time that the first field 1SF 1s finished. Thus, the
driver DRC of the pixels included 1n each pixel line 1s sequen-
tially activated.

According to the application of a plurality of scan signal,
the data voltage according to the data signal 1s transmitted to
cach pixel from the corresponding data line such that the
driving current flows to the organic light emitting element of
cach pixel, and at this time, the selection of two organic light
emitting elements 1ncluded in each pixel and the light emat-
ting thereol1s the same as the description of F1IG. 8A and FIG.
8B. As described above, the selective light emitting driving of
the organic light emitting element according to the field 1s
controlled by the first light emission control signal and the
second light emission control signal.

In detail, 11 the first scan signal S[1] of the low level 1s
applied to the first scan line at the time t1, and the data signals
corresponding to the first field are applied from the corre-
sponding data lines D1 to D3 to the pixel included 1n the first
pixel line. The data voltage according to the data signals 1s
stored 1n the capacitor of each pixel. Also, 1n synchronization
with the first scan signal S[1] of the low level, the first light
emission control signal EAJ1] 1s converted into the low level
voltage and 1s applied to the first-first light emission control
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line, and the second light emission control signal EB[1] 1s
converted into the high level voltage of the reversed phase and
1s applied to the first-second light emission control line.
Referring to FIG. 8 A showing the pixel corresponding to the
repetition pattern unit of the first field, the first light emission
control signal EA[1] 1s connected to the gate electrode of the
light emitting transistor connected to one element of the pix-
els 100_11 to 100_13 of the first pixel line. The second light
emission control signal EB[1] 1s connected to the gate elec-
trode of the light emitting transistor connected to the other
clement of the pixels 100_11 to 100_13 of the first pixel line.
Accordingly, 1n response to the first light emission control
signal EAJ1] of the low level voltage, the light emitting tran-
s1stor connected to one element of each pixel of the first pixel
line 1s turned on. Thus, the driving current corresponding to
the data voltage applied through the light emitting transistor 1s
transmitted to the organic light emitting element of one side,
thereby emitting the light. The light of the RBG color 1s
emitted 1n the row direction of the first line.

At this time, the light emitting transistor connected to the
other element of each pixel of the first pixel line 1s turned off
by the second light emission control signal EB[1] of the high
level voltage, and thereby the organic light emitting element
of the other side does not emit the light.

Meanwhile, 1n the second field, the first scan signal S[1] 1s
again applied as the low level to the first scan line at the time
t6, and 1n synchronization thereto, the voltage phase of the
first light emission control signal EA[1] and the second light
emission control signal EB[1] transmitted to the first-first and
second light emission control line i1s reversely changed.
Accordingly, referring to FIG. 8B showing the pixel corre-
sponding to the repetition pattern unit of the second field, the
light emitting transistor connected to the other element of
cach of the first pixel line 1s turned on by the second light
emission control signal EB[1] that 1s converted into the low
level voltage and applied 1n the second field. Thus, the driving
current corresponding to the data voltage applied by the first
scan signal S[1] transmitted at the time t6 1s transmitted to the
organic light emitting element of the other side of each pixel
of the first pixel line, thereby emitting the light. The light of
the GRB color 1s emitted 1n the row direction of the first line.

At this time, the light emitting transistor connected to one
clement of each pixel of the first pixel line 1s turned oif by the
first light emission control signal EA[1] that 1s converted into
the high level voltage and applied, and thereby the organic
light emitting element of the other side does not emat the light.

Likewise, 1n a case of the rest of the pixel lines, in synchro-
nization with the scan signal that is sequentially applied
according to each pixel line, the first and second light emis-
sion control signals are sequentially applied as the low level
voltage and the high level voltage in the first field 1SF, and the
first and second light emission control signals are converted
into the high level voltage and the low level voltage and are
sequentially applied 1n the second field 2SF. Thus, the dotted
line portion of FIG. 8 A emits the light in the first field 1SF,
and the dotted line portion of FIG. 8B emaits the light 1n the
second field 2SF.

FIG. 10 1s a view of an input data map of a display device
according to an embodiment. In FIG. 10, the mput data 1s
divided with reference to the color data signal 1mput to two
organic light emitting elements included 1n the pixel, not the
pixel. That 1s, to display the input data map for each field by
the memory management method of the image data of the
present invention, at least one repetition pattern unit among,
the display unit displays the data input to the organic light
emitting element of the pixels of the corresponding region. In
one embodiment, the display unit 10 includes the organic
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light emitting element as shown in FIG. 3 such that the data
input from the data driver 30 are sequentially arranged cor-
responding to the sequence of the red (R) organic light emut-
ting element, the green (G) organic light emitting element,
and the blue (B) organic light emitting element for each line.

FIG. 11 1s an mput data map for a field by a memory
management method of an 1mage data according to an
embodiment. In detail, the memory map of the data input to
the first field and the second field may be divided and man-

aged for the light to be emitted according to the repetition
pattern unit of the pixels of FIG. 7A and FIG. 7B.

The mput data map like FIG. 10 1s divided imto the data
memory map of the first field 1SF and the second field 2S5F.

That 1s, 1n the first field 1SF, as shown 1n FIG. 7A, the
organic light emitting elements corresponding to the odd-
numbered (1, 3,5, 7, 9, and 11) of the first line L1 and the
fourth line L4 emit the light to display the RBGRBG color,
and thereby the mput data of the corresponding position 1s
divided and mapped from the input data map of F1G. 10. Also,
the organic light emitting element corresponding to the even-
numbered (2, 4, 6, 8, 10, and 12) of the second line .2 and the
third line L3 emit the light to display the GRBGRB color, and
thereby the input data of the corresponding position 1s divided
and mapped from the input data map of FIG. 10.

Also, 1n the second field 2SF, as shown 1n FIG. 7B, the
organic light emitting elements corresponding to the even-
numbered (2, 4, 6, 8, 10, and 12) of the first line L1 and the
fourth line L4 emit the light to display the GRBGRB color,
and thereby the mput data of the corresponding position 1s
divided and mapped from the mnput data map of F1G. 10. Also,
the organic light emitting element corresponding to the odd-
numbered (1,3, 5,7, 9, and 11) of the second line .2 and the
third line .3 emit the light to display the RBGRBG color, and
thereby the input data of the corresponding position 1s divided
and mapped from the input data map of FIG. 10.

The input data that 1s divided and mapped 1s stored 1n the
storage. The data driver receives the data signals from the data
map stored to the storing unit according to the light emitting
driving sequence and applies them to each pixel of the display
unit to display the image.

According to at least one of the disclosed embodiments, the
image data stored to the memory of the display device is
arranged to be suitable for the light emitting driving method
and the memory to be efficiently managed.

Particularly, arranging the memory data according to
access by time-division driving techmque, the phenomena of
false contour or color division are minimized or prevented,
thereby realizing a high quality image.

While the above embodiments have been described in con-
nection with the accompanying drawings, 1t 1s to be under-
stood that the present disclosure 1s not limited to the disclosed
embodiments, but, on the contrary, 1s intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims.

What 1s claimed 1s:

1. A display device comprising;:

a display unit comprising a plurality of pixels which
include a first light emitting element emitting light 1n a
first field and a second light emitting element emitting
light 1n a second field; and

a data driver configured to transmit a first field data signal
and a second field data signal to at least a group of pixels
defined by four continuous pixel rows and three continu-
ous pixel columns, wherein the first field data signal and
the second field data signal are extracted from an input
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data signal that 1s divided into the first field and the
second field according to a light emitting driving
sequence,
wherein each of the first and second field data signals
includes a color data signal pattern 1n which a first pair of
pixels 1n each of the same pixel columns of the first and
fourth pixel rows are configured to display the same
color, and a second pair of pixels 1n each of the same
pixel columns of the second and third pixel rows are
configured to display the same color.
2. The display device of claim 1, further comprising a scan
driver configured to sequentially supply a corresponding scan
signal to a plurality of scan lines connected to a plurality of
pixels according to the pixel rows so as to drive each pixel.
3. The display device of claim 1, wherein each of the first
and second pairs of the pixels comprise two light emitting
clements configured to emit light of the same color.
4. The display device of claim 3, wherein an arrangement
sequence of colors emitted by the two light emitting elements
1s a sequence of a first color, a second color, and a third color.
5. The display device of claim 1, wherein the first and
second field data signals are crossed with different colors
from each other.
6. The display device of claim 5, wherein the first field data
signal includes 1) the combination of a first color data signal,
a third color data signal, and a second color data signal
sequentially applied to three pixels included 1n the first pixel
row and the fourth pixel row, and 11) the combination of the
second color data signal, the first color data signal, and the
third color data signal sequentially applied to three pixels
included in the second pixel row and the third pixel row.
7. The display device of claim 5, wherein the second field
data signal includes 1) a second color data signal, a first color
data signal, and a third color data signal sequentially applied
to three pixels included 1n the first pixel row and the fourth
pixel row, and 11) the first color data signal, the third color data
signal, and the second color data signal sequentially applied
to three pixels included 1n the second pixel row and the third
pixel row.
8. The display device of claim 1, wherein the pixels include
first and second elements as at least two light emitting ele-
ments, and
wherein the display unit includes a first light emitting tran-
sistor configured to control the light emitting of the first
clement and a second light emitting transistor config-
ured to control the light emitting of the second element,

wherein the display unit has 1) a first wire connection shape
such that a first light emission control line 1s connected
to the gate electrode of each first light emitting transistor
of a plurality of pixels included in the first pixel row and
a second light emission control line 1s connected to the
gate electrode of the second light emitting transistor of a
plurality of pixels included 1n the first pixel row, 11) a
second wire connection shape such that the second light
emission control line 1s connected to the gate electrode
of each first light emitting transistor of a plurality of
pixels included 1n the second pixel row and the first light
emission control line 1s connected to the gate electrode
of the second light emitting transistor of a plurality of
pixels included in the second pixel row,

wherein a plurality of pixels included 1n the third pixel row

have the second wire connection shape, and

wherein a plurality of pixels included in the fourth pixel

row have the first wire connection shape.

9. The display device of claim 8, wherein the wire connec-
tion shape included in the first pixel row to the fourth pixel
row 1s repeated by four pixel row units.
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10. The display device of claim 8, wherein 1n the first field
of one frame in response to the first light emission control
signal transmitted through the first light emission control line,
a plurality of pixels included 1n the first pixel row and the
fourth pixel row respectively are configured to emit the light
through the first element, and a plurality of pixels included in
the second pixel row and the third pixel row are configured to
emit the light through the second element.

11. The display device of claim 8, wherein 1n the second
field of one frame 1n response to the second light emission
control signal transmitted through the second light emission
control line, a plurality of pixels included in the first pixel row
and the fourth pixel row respectively are configured to emat
the light through the other element, and a plurality of pixels
included 1n the second pixel row and the third pixel row are
configured to emit the light through one element.

12. The display device of claim 1, further comprising a
light emission driver configured to sequentially supply a first
light emission control signal controlling the light emitting of
the first light emitting element 1n the first field included 1n one
frame and a second light emission control signal controlling
the light emitting of the second light emitting element 1n the
second field included one frame to a plurality of the first light
emission control lines and a plurality of the second light
emission control lines connected to a plurality of pixels
according to the pixel row.

13. The display device of claim 12, wherein the first and
second light emission control signals have opposite voltage
phases to each other, and wherein the voltage phases of the
first light emission control signal and the second light emis-
sion control signal of the first field and the second field are
iverted.

14. The display device of claim 1, wherein when the input
data signal 1s a 1x1 dot pattern signal crossing and displaying
a white 1mage and a black image 1n up/down and right/lett
directions, color distribution ratios of the image displayed by
the first field data signal and the image displayed by the
second field data signal are substantially equal to each other.

15. The display device of claim 14, wherein the color
distribution ratios comprise a distribution ratio of the color

data signal of the highest luminance 1n the first field and the
second field.

16. The display device of claim 15, wherein the color data
signal of the highest luminance 1s a green data signal.

17. A method of arranging an 1mage data memory of a
display device including a plurality of pixels having at least
two light emitting elements emitting light of different colors,
driven with a first field and a second field for one frame,
extracting an input data signal during one frame to apply to a
data line, and controlling the light emitting of at least two light
emitting elements for each field to be displayed, comprising;

dividing the input data signal 1nto the first field data and the

second field data;
arranging and storing the first and second field data accord-
ing to a light emitting driving sequence; and

transmitting the first and second field data signals to at least
a group ol pixels defined by four continuous pixel rows
and three continuous pixel columns,

wherein each of the first and second field data signals

includes a color data signal pattern in which a first pair of
pixels 1n each of the same pixel columns of the first and
fourth pixel rows are configured to display the same
color, and a second pair of pixels 1n each of the same
pixel columns of the second and third pixel rows are
configured to display the same color.
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18. The method of claim 17, wherein the arranged first and
second field data respectively include the color data signal
pattern repeatedly.

19. The method of claam 17, wheremn an arrangement
sequence of the color emitted by two light emitting elements
included 1n the pixels corresponding to the same pixel row 1s

a sequence of a first color, a second color, and a third color.
20. The method of claim 19, wherein the first color 1s red,

the second color 1s green, and the third color 1s blue.

21. The method of claim 17, wherein the first and second
field data signals are crossed with different colors from each
other.

22. The method of claim 21, wherein the first field data
include 1) the combination of a first color data signal, a third
color data signal, and a second color data signal sequentially
applied to three pixels included 1n the first pixel row and the
fourth pixel row of the first region, and 11) the combination of
the second color data signal, the first color data signal, and the
third color data signal sequentially applied to three pixels
included 1n the second pixel row and the third pixel row of the
first region.

10
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23. The method of claim 21, wherein the second field data
include 1) the combination of a second color data signal, a first
color data signal, and a third color data signal sequentially
applied to three pixels included 1n the first pixel row and the
fourth pixel row of the first region, and 11) the combination of
the first color data signal, the third color data signal, and the
second color data signal sequentially applied to three pixels
included in the second pixel row and the third pixel row of the
first region.

24. The method of claim 17, wherein when the 1nput data
signal 1s a 1x1 dot pattern signal crossing and displaying a
white 1mage and a black 1mage i up/down and right/left
directions, color distribution ratios of the image displayed by
the first field data signal and the second field data signal are
equal.

25. The method of claim 24, wherein the color distribution
ratios comprise a distribution ratio of the color data signal of
the highest luminance in the first field and the second field.

26. The method of claim 25, wherein the color data signal

20 of the highest luminance 1s a green data signal.
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